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INTRODUCTION
The Asia-Pacific Economic Cooperation (APEC) is an association of 22 economies bordering the Pacific Ocean who are working cooperatively to reduce barriers to trade and investment; ease the exchange of goods, services, resources, and technical know-how; and strengthen economic and technical cooperation. The APEC' members account for approximately 40 percent of the world's population, approximately 55 percent of world GDP, and about 44 percent of world trade. These countries have declared their intention to establish free trade and investment in the region by the year 2010 for industrialized members and 2020 for the others.
Within the strategic goal of the APEC, we found policies for sustainable and broad-based development with equity; macroeconomic stability; prudent public finance management (Ramstetter, 2000) .
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1. the Keynesian (or conventional) view, based on Mundell (1968) and Fleming (1962) model, with a chronic budget deficit that generates a trade deficit; here, a causality flow running from budget balance to trade balance is postulated; 2. the Neo-classical view, if, in contrast to the previous case, chronic and excessive current account deficit may lead to budget deficit, in order to strengthen the recovery; thus, causality runs from trade balance to government budget; 3. the Ricardian (or neutrality) view, which assume the absence of any causal relationship between trade and budget deficits; 4. and, finally, the bi-directional hypothesis, according to which, while budget deficit may cause current account deficit, the existence of significant feedback may cause causality between the two variables to run in both directions.
Interestingly, to our knowledge there is no paper that have analyzed the relationship between trade balance and government budget in the context of APEC members.
Furthermore, we try to sum up some relevant empirical results reached by previous studies in Table 1 .
As regards empirical studies on the APEC countries, for panel data analyses studying a panel of SEACEN countries, provided evidence to support the view that Asian budget deficit causes current account deficit directly as well as indirectly. Jayaraman et al. (2010) studied the Pacific Island countries and found evidence in support of the twin deficits hypothesis in terms of their short-and long-run relationship. The empirical results in Aristovnik and Djurić (2010) suggest that budget deficits in the EU member states and candidate countries have generally signaled relatively high level of substitutability between private and public savings, implying a relatively low correlation between fiscal and external imbalances. With regard to time-series analyses, in the early Nineties, the twin deficits hypothesis received much empirical support (Abell, 1990; Zietz and Pemberton, 1990; Rosenswieg and Tallman, 1993) . More recently, Kim and Roubini (2008) U.S. results suggest that an expansionary fiscal policy shock, or a government budget deficit shock, improve the current account and depreciate the real exchange rate. Increases in private savings and declines in investment contribute to the current account improvement while a nominal exchange rate depreciation, as opposed to a relative price level change, is mainly responsible for the real exchange rate depreciation. Kulkarni and Erickson (2011) found that in case of Mexico there is no evidence of twin deficits, since there was no evidence of causality running in either direction. In case of India, there was a strong evidence in favor of the twin deficits hypothesis. While for Pakistan, an evidence of a unidirectional causality running from trade deficits to budget deficits emerges. Makin and Narayan (2013) empirical estimation on Australia show that fiscal external imbalances are closely enough related on the basis of quarterly data to pass as twins. The evidence in Sobrino (2013) on Peru showed that current account causes fiscal account. In the short run, the fiscal policy has no effect on current account, but improvements in current account increase the probability of attaining a lower bounded fiscal deficit.
METHODOLOGY AND DATA
Our empirical strategy uses a panel-data Vector AutoRegression methodology. This technique combines the traditional VAR approach, which treats all the variables in the system as endogenous, with the panel data approach, which allows for unobserved individual heterogeneity. Here, we follow a similar strategy of Magazzino (2014) .
The impulse-response functions describe the reaction of one variable to the innovations in another variable in the system, while holding all other shocks equal to zero. The identifying assumption is that the variables that come earlier in the ordering affect the following variables contemporaneously, as well as with a lag, while the variables that come later affect the previous variables only with a lag. In other words, the variables that appear earlier in the systems are more exogenous and the ones that appear later are more endogenous.
To avoid the problem of correlation between fixed effects and regressors, we use forward mean-differencing, also referred to as the Helmert procedure (Holtz Eakin et al., 1988; Arellano and Bover, 1995) which removes only the forward mean. The coefficients are estimated by System Generalized Method of Moments (GMM-Sys) (Blundell and Bond, 1998) . Our model also allows for country-specific time dummies, dct, which are added to model (1) in order to capture aggregate, country-specific macro shocks that may affect all firms in the same way. These dummies have been dropped by subtracting the means of each variable calculated for each country-year. In addition, calculate standard errors of the impulse-response functions (IRFs) and confidence intervals (CIs) have been calculated through Monte Carlo (MC) simulations (Love and Zicchino, 2006) .
Then, we also present variance decompositions, which show the percent of the variation in one variable that is explained by the shock to another variable, accumulated over time. The variance decompositions show the magnitude of the total effect. We report the total effect accumulated over 10 years, as longer time horizons produced equivalent results.
We test for cointegration among the I(1) variables using two tests. The first test we show is due to Westerlund (Neal, 2014) .
Finally, causality analysis is conducted for each country in our panel. Granger causality tests (Granger, 1969) are statistical tests of causality in the sense of determining whether lagged observations of another variable have incremental forecasting power when added to a univariate autoregressive representation of a variable. Xt is Granger causal for yt if xt helps predict yt at some stage in the future. It should be noticed, however, that Granger causality is not causality in a deep sense of the word. It just talks about linear prediction, and it only has "teeth" if one thing happens before another. Here, CAB is current account balance (% of GDP), and NL represents General government net lending/borrowing (% of GDP). The empirical analysis uses yearly data from 1980 to 2013 for 21 APEC countries (Australia, Brunei, Canada, Chile, China, Hong Kong, Indonesia, Japan, Korea, Malaysia, Mexico, New Zealand, Papua New Guinea, Peru, the Philippines, Russia, Singapore, Chinese Taipei, Taiwan, Thailand, USA, and Vietnam).
The data are derived from the IMF World Economic Outlook Database 1 . Table 2 gives descriptive statistics for each APEC member state. In general, mean value of trade balance is positive for Asian countries and negative for the American ones. Brunei, with its extraordinary surplus, seems an outlier. As regards the public deficit, Russia is the only big economy of the area with a positive mean value. For both our variables it is observed that 0 < Skewness < 1, the only exception being represented by net lending in
Vietnam. While kurtosis is everywhere >1.5 and <4.5.
Correlation analysis reveals that in the whole APEC panel the series are poorly correlated, since the correlation coefficient is equal to 0.2849. Moreover, this correlation increases to 0.4044 for the American member states, while it is equal to 0.3013 for the ASEAN ones. However, all these linear associations are statistically significant at 1%
level. For nine countries, a remarkable association is found between these two variables at least at 5% significance level, with Canada as the only state of the American continent. In the bargain, the sign of this correlation is negative for the most of ASEAN countries (Brunei and Taiwan representing the only exceptions).
RESULTS
We estimate the coefficients of the system given in (1) after the fixed effects and the country-time dummy variables have been removed. In Table 3 , we report the results of the model with three variables {CAB, NL}. We discuss general results of the 2-variable VAR model first, before proceeding to the ones of variance decompositions. For the whole APEC countries, we observe that the response of current account to public budget is positive in the estimated coefficients and impulse responses. This is reasonable, insomuch as a deterioration of budget balance generates new aggregate demand and, thus, new imports. The coefficient of CAB one period lagged (t-1) is statistically significant in its own equation, showing that this variable is influenced by its past. Moreover, current account balance has a positive effect on net lending (both in the estimated coefficients and in impulse responses). In addition, this result is in line with theoretical explanations, since a decrease of trade balance provokes a lower GDP and a reduced taxable income, which generates a decrease in public revenues. Therefore, for both the whole panel and the sub-sample consisting of ASEAN members we find empirical support for feedback hypothesis (since a bi-directional causality emerges). On the other hand, for the sub-sample of American countries, our results are in line with the Neo-classical view, given the fact that we assist to a causality flow running from trade balance to public budget. The variance decompositions for our panel presented in Table 4 are in line with previous findings. In fact, the trade balance explains nearby 24% of variation of budget balance 10 periods ahead (in an increasing way).
Moreover, this effect is more pronounced for the ASEAN members (29%). While the variance decomposition of the current account balance is mainly due to its own variation, since after 10 periods ahead only 6-9% of its variability is explained by government budget.
A standard assumption in panel data models is that the error terms are independent across cross-sections.
Empirical results in Table 5 show that, at 1% significance level, the null hypothesis of cross-sectional independence in our panel may not be maintained for both series (CAB and NL). Table 5 shows the results of panel cross-section dependence tests. In general, CAB appears to be non-stationary (I(1)) everywhere, especially in the specification without trend (the more reliable). Similar conclusions could be derived for net lending.
To eliminate the cross-dependence, the standard DF (or ADF) regressions are augmented with the crosssection averages of lagged levels and first-differences of the individual series (CADF statistics). Here, when crossdependence problem is taken into account, both current account and net lending series are integrated of order 1 in our sample. In fact, the null hypothesis that all series are non-stationary largely holds. The panel cointegration tests point to the existence of a long-run relationship between current account balance and net lending. Here, the null of absence of cointegration is clearly rejected by Westerlund (2007) tests, at 1 per cent level (see Table 7 ). Thus, panel data cointegration findings reveal the existence of a long-run relationship between current account and budget balance in the APEC countries. Interestingly, this is the case for several ASEAN countries (Table 8) .
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In Table 9 , we show the results for causality tests. We perform Granger causality tests to investigate whether lagged values of trade balance help in forecasting government budget, and vice versa. Empirical findings listed in Table 9 suggest a bidirectional flow (with a feedback mechanism) for Taiwan and Chinese Taipei. The Neoclassical view (if causality runs from current account to budget balance) holds for Australia, Chile, Indonesia, Korea, Malaysia, Peru, and Singapore. On the other hand, only Canada shows a unidirectional causality running from net lending to current account, in line with the Twin Deficits Keynesian (or conventional) view. Finally, ten countries exhibit the absence of any causal relationship (neutrality Ricardian hypothesis). These results confirm the predominance of the Ricardian hypothesis in the APEC area. In general, the results are in line with those in Masih and Masih (1996) and Soytas and Sari (2003) .
CONCLUSIONS AND POLICY IMPLICATIONS
In this paper, we have analyzed the nexus between trade balance and budget balance in 22 APEC countries over the period 1980-2013. Correlation analyses showed low linear association, both in the whole panel and in the two sub-samples (consisting, respectively, of American and ASEAN countries). The empirical strategy uses a panel VAR approach: the 2-variable VAR estimates underline that for both the whole panel and the ASEAN groups the feedback hypothesis holds (since a bi-directional causality emerges). While for the American countries sub-sample, only trade balance lags are statistically significant in explaining budget balance dynamics, in line with the Neo-classical view.
The forecast errors variance decompositions analyses showed that trade balance variance is mainly due to uncertainty in CAB itself (at least in this variables' ordering). The error variance in the budget balance is sensible to disturbances in the current account equation. Thus, for the estimated sample, these results reinforced the VAR and IRFs analyses. Moreover, this effect is more pronounced for the ASEAN members. Furthermore, panel data cointegration findings revealed the existence of a long-run relationship between current account and budget balance in the APEC countries. Finally, Granger causality tests suggest a bidirectional flow for Taiwan and Chinese
Taipei; a unidirectional flow running from current account to budget balance (the Neoclassical view) for Australia, Chile, Indonesia, Korea, Malaysia, Peru, and Singapore; a unidirectional causality flow running from net lending to current account (Twin Deficits Keynesian view) for Canada; and, finally, no causal link (neutrality Ricardian hypothesis) in ten countries. Therefore, these results confirm the predominance of the Ricardian hypothesis in the APEC area.
SUGGESTIONS FOR FUTURE RESEARCHES
Given the little amount of studies devoted to the analysis of the nexus current account balance and public deficit for the APEC countries, new studies might concern the estimation of an empirical model that captures the essential features of both TD and RE theories, as in Mohammadi (2004); Bartolini and Lahiri (2006); Magazzino (2012) and Forte and Magazzino (2013) .
Appendix Table- A. Correlation between current account and net lending. Notes: P-Values at the 5% significance level in parentheses. * * * p < 0.01, * * p < 0.05, and * p < 0.10. Bonferroni's correction applied.
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